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(57) Abstract: The invention concerns a laser package compris-
ing a baseplate with a first contact layer and a second contact layer
arranged on a top surface of the baseplate. The laser package further
comprises a first laser diode, in particular high power laser diode,
arranged between a first and a second thermally and electrically
conductive component, the first component being arranged on the
first contact layer and the second component being arranged on the
second contact layer. The first laser diode is thereby configured to
emit laser radiation through a laser facete arranged on a front sur-
face of the laser diode, the front surface protruding front surfaces of
the components, and the laser radiation has a beam profile which is
non-rotationally symmetric having a fast axis and a slow axis per-
pendicular to the fast axis, the fast axis being oriented in parallel
to the top surface of the baseplate and the slow axis being oriented
perpendicular to the top surface of the baseplate.
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LASER PACKAGE AND METHOD FOR MANUFACTURING A LASER PACKAGE

The present invention claims priority from DE application No.
10 2021 130 370.2 dated November 19, 2021, the disclosure of

which is incorporated herein in its entirety.

The present invention concerns a laser package and a method

for manufacturing a laser package.

Background

Laser diodes, and in particular high-power laser diodes, require
good heat dissipation to achieve their full optical performance.
Therefore, these components are in general mounted on substrates
(heat sinks) with high thermal conductivity. Since the output
power of laser diodes is constantly increasing, both the heat
sink material and the mounting of the laser diodes on the heat
sink material must be improved. With the materials known in the
art as well as with the known types of arrangements of the laser
diode on the substrate however, such changes cause only minor

improvement of the laser packages.

In laser packages known to date, the laser diode is arranged on
a so-called submount, for example by means of a gold-tin (AuSn)
solder joint. The submount is then arranged on a ceramic sub-
strate, for example by means of gold-tin (AuSn) solder joint,
or a silver (Ag) or gold (Au) sintering paste. This solder or
sintered compounds together with the submount form a first in-
terface through which the heat generated by the laser diode is
dissipated. Wire bonds electrically connected to the side of
the laser diode opposite the submount form a second interface
through which heat generated by the laser diode is also dissi-
pated. However, heat dissipated by conduction through this in-
terface is neglectable, as well as the dissipation of heat by

convection.
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To reduce the overall thermal resistance (Re:n) of the laser
package and thus to improve the heat dissipation of the laser
diodes, attempts have been made to use materials with improved
thermal conductivity for the individual components, as well as
to achieve improved heat transfer at the interfaces of the
individual components. Due to the many different materials and
especially the thermal interfaces of the laser package however,

such efforts result in only a limited de-heating possibility.

In addition to this, in laser packages known to date the laser
diode needs to be mounted on a submount that comprises such a
height that a laser facet of the laser diode has such a vertical
distance to the substrate that a light cone emitted by the laser
diode through the laser facet does not impinge on the substrate
within a predefined horizontal distance from the laser facet.
Without the submount, the light cone emitted by the laser diode
would however impinge the substrate or another component of the

laser package and be "clipped" by it.

This issue in particular exists with downward directed laser
diodes which have, for example, an optical element on the sub-
strate downstream in the beam path of the laser diode for de-
flecting the light emitted by the laser diode. The aim is how-
ever to ensure that the light cone emitted by the laser diode
hits the optical element in its entirety in order to deflect it
without being clipped by the substrate or another component
beforehand. Downwardly directed means that the laser diode com-
prises a laser facet in the lower edge region of the laser diode
and the light cone emitted by the laser diode not only radiates
in the horizontal direction, but also radiates into an area
below the laser diode due to the conical shape of the emitted

light with increasing horizontal distance from the laser facet.

Due to the required submount, a reduction of the height of laser

packages known to date is limited. In particular for laser
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packages comprising an optical element on the substrate down-
stream in the beam path of the laser diode for deflecting the
light emitted by the laser diode a reduction of their hight is
difficult.

The object of the invention is thus to counteract at least one
of the aforementioned problems and to provide a laser package
with a reduced thermal resistance as well as with reduced di-
mensions. It is a further object of the invention to provide a

method for manufacturing such a laser package.

Summary

This and other requirements are met by a laser package having
the features of claim 1 and a method for manufacturing a laser
package having the features of claim 12. Embodiments and further
developments of the invention are described in the dependent

claims.

The concept, the inventor proposes, is to provide a laser pack-
age comprising a first laser diode, in particular high power
laser diode, which 1is arranged between a first and a second
thermally and electrically conductive component serving on the
one hand side as a heat sinks as well as the electrical con-
tacting of the laser diode. One of the two components contacts
the p- and one of the two components the n-side of the laser
diode between which an active region is arranged. However, the
laser diode between the two components is not arranged on a
baseplate in the classic way with its p- or n-side facing the
baseplate but rotated by 90° such that the first component and
the second component are arranged on the baseplate and the di-
rection of growth of the laser diode is arranged in parallel to
the baseplate. Thus, the active region is also rotated by 90°
causing the light cone emitted by the laser diode to be rotated
by 90° as well. A non-rotationally symmetric beam profile which

is having a fast axis and a slow axis perpendicular to the fast
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axis, wherein the fast axis i1s in a classical laser package
oriented perpendicular to the baseplate, is thus rotated by 90°
so that in the concept the inventor proposes the slow axis is
oriented perpendicular to the baseplate but not the fast axis.
This promotes that within a predefined horizontal distance from
the laser diode the light cone emitted by the laser diode does
not get clipped by the baseplate even though the laser diode is

not arranged on a separate submount.

In addition, a front surface of the laser diode comprising a
laser facete through which the laser diode’s radiation is emit-
ted, protrudes front surfaces of the two components. In partic-
ular, the laser diode is arranged between the two components,
such that it's front surface is arranged in a different plane
then the front surfaces of the two components, wherein in par-
ticular the front surface of the laser diode is offset forward
with respect to the front surfaces of the two components. Thus,
the light cone emitted by the laser diode does not get clipped

by the two components as well.

According to at least one embodiment a laser package comprises
a baseplate with a first contact layer and a second contact
layer arranged on a top surface of the baseplate. A first laser
diode, in particular high power laser diode, is arranged between
a first and a second thermally and electrically conductive com-
ponents, the first component being arranged on the first contact
layer and the second component being arranged on the second
contact layer. The first and the second thermally and electri-
cally conductive component each serve on the one hand as an
electrical connection for the laser diode and on the other hand
as a heat sink for the heat generated in the laser diode during
operation. The first laser diode is configured to emit laser
radiation through a laser facete arranged on a front surface of
the laser diode, the front surface protruding front surfaces of
the components, thus preventing a beam clipping of the laser

radiation by the two components. The laser diode is further
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configured to emit the laser radiation with a beam profile which
is non-rotationally symmetric having a fast axis and a slow axis
perpendicular to the fast axis, wherein the fast axis is ori-
ented in parallel to the top surface of the baseplate and the
slow axis 1is oriented perpendicular to the top surface of the
baseplate, and thus rotated by 90° compared to laser packages

known in the art.

By arranging the laser diode between two heat sinks, the heat
generated in the laser diode during operation can be better
transported out of the laser package. At the same time such an
arrangement allows to dispense a submount on which the laser
diode is arranged in laser packages known in the art as due to
the rotation of the beam profile the laser radiation emitted by
the laser diode diverges slower in the vertical direction so

that the effect of beam clipping is less critical.

According to some aspects the laser facete is arranged closer
to the first component than to the second component. This can
result in particular from the fact that laser diode is in terms
of a laser package known in the art a downward directed laser
diode with its active region closer to the bottom surface of
the laser diode than to the opposing top surface. However, by
rotating the laser diode by 90° the active region is located
closer to one of the side walls of the laser diode than to the
opposing other side wall and thus closer to either the first or

the second component than to the other.

According to some aspects the laser package further comprises
an optical element arranged within the beam path of the laser
radiation emitted by the laser diode. The optical element can
in particular be arranged on the top surface of the base plate
being configured to deflect the laser radiation emitted by the
laser diode in particular by 90°. However, a deflection of the

laser radiation with an angle different to 90° is of course also
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conceivable. The optical element can therefore for example be

formed by a prism.

According to some aspects the laser diode is arranged between
the first and the second component with a predefined vertical
spacing to the baseplate such that the laser radiation emitted
by the laser diode does not impinge on the baseplate within a
predefined horizontal distance from the front surface. The ar-
rangement of the laser diode between the first and the second
component can thus be called floating, as the laser diode is
not in direct contact with the base plate but vertically spaced
to it. By this and in particular by adapting the vertical spac-
ing, a beam clipping within the predefined horizontal distance

can be prevented.

According to some aspects the first and the second component
each comprise a thickness greater than a width of the laser
diode. Thus, the laser diode can on the one hand contact the
first and the second component along the whole width of the
laser diode for a good heat dissipation and a desired wvertical
spacing of the laser diode to the baseplate can be achieved. By
the term width, in particular the extension of the laser diode

in the same direction as the fast axis is meant.

According to some aspects the first and the second component
each have a high thermal conductivity, in particular a thermal
conductivity greater than 350W/mK. For example, the first and
the second component can be made of copper, which has a thermal
conductivity of around 380W/mK. In comparison, a ceramic base
substrate of a classic submount made of a ceramic material such
as aluminium nitride (AIN), for example, has a thermal conduc-

tivity of approximately 180 W/mK.

According to some aspects a first side surface of the laser
diode is electrically connected to a first side surface of the

first component and a second side surface of the laser diode,
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opposite the first side surface, 1i1s electrically connected to
a first side surface of the second component. The electrical
connection can thereby each be formed by means of a sintering
paste, a bonding material, an electrically conductive adhesive,
or a connecting material comprising conductive nanowires. The
laser diode can be attached to the components by thermocompres-
sion bonding, a sintering process or a soldering process. For
example, gold-tin (AuSn) solder compound, a silver (Ag) or gold
(Au) sinter paste, or gold (Au) as a contact material for a

gold—-gold (AuAu) interface can be used as materials.

According to some aspects the laser package further comprises
a second laser diode, wherein the second laser diode is arranged
between the second and a third thermally and electrically con-
ductive component. The third component is thereby arranged on
a third contact layer being arranged on the top surface of the
baseplate. The laser diodes are in particular electrically con-
nected in series but can also be connected in parallel or sep-
arate from each other. However, the components serve in any case
as heat sinks for the laser diodes to transport the heat gen-
erated in the laser diodes during operation out of the laser
package. The laser package can according to some aspects be
expanded further in the same way as described by for example 1,
2, 3, 4 or more laser diodes, thermally and electrically con-

ductive components as well as contact layers.

According to some aspects the laser package further comprises
contact wvias through the baseplate to provide electrical ter-
minals on a bottom surface opposite the top surface of the
baseplate. Via the electrical terminals, the laser package can
for example be electrically supplied or controlled from the
outside. On the other hand, the heat generated in the laser
package during operation can be transported out of the laser

package via the terminals.



WO 2023/089059 PCT/EP2022/082331

10

15

20

25

30

According to some aspects the baseplate comprises an electri-
cally insulating material, and in particular is formed by a

circuit board.

According to at least one embodiment a method for manufacturing
a laser package comprises the steps:
Providing a baseplate with a first contact layer and a
second contact layer arranged on a top surface of the
baseplate;
Attaching a first laser diode, in particular high power
laser diode, between a first and a second thermally and
electrically conductive component, such that a first side
surface of the laser diode is electrically connected to
a first side surface of the first component, a second
side surface of the laser diode, opposite the first side
surface, is electrically connected to a first side sur-
face of the second component, and a front surface of the
laser diode protrudes front surfaces of the components;
and
Arranging the first component and the second component
with the first laser diode between the first and the
second component on the first and second contact layer
such that the first component is arranged on the first
contact layer and the second component is arranged on the
second contact layer.
The laser diode is thereby configured to emit laser radiation
through a laser facete arranged on the front surface with a beam
profile which is non-rotationally symmetric having a fast axis
and a slow axis perpendicular to the fast axis, wherein the fast
axis i1s oriented in parallel to the top surface of the baseplate
and the slow axis i1s oriented perpendicular to the top surface

of the baseplate.
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According to some aspects the step of attaching the first laser
diode comprises compression bonding, sintering, gluing or sol-
dering the first laser diode between the first and the second

component.

According to some aspects the step of arranging the first com-
ponent and the second component with the first laser diode
between the first and the second component on the first and
second contact layer comprises a compression bonding, sinter-

ing, gluing or soldering.

According to some aspects the method further comprises a step
of arranging an optical element, in particular an optical ele-
ment configured to deflect the light emitted by the laser diode,
within the beam path of the laser radiation emitted by the laser
diode. Wherein the step comprises in particular an arranging of
the optical element on the top surface of the base plate within

the beam path of the laser radiation emitted by the laser diode.

According to some aspects the method further comprises a step
of attaching a second laser diode between the second component
and a thermally and electrically conductive third component such
that a first side surface of the second laser diode is electri-
cally connected to a second side surface of the second compo-
nent, opposite the first side surface, a second side surface of
the second laser diode, opposite the first side surface, 1is
electrically connected to a first side surface of the third
component, and a front surface of the second laser diode pro-
trudes front surfaces of the second and third component. The
step of attaching the second laser diode is thereby in partic-
ular be performed after the step of attaching the first laser

diode.

Brief description of the drawings
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In the following, embodiments of the invention will be explained
in more detail with reference to the accompanying drawings. It

is shown schematically in

Fig. 1A an isometric view of a laser package,

Fig. 1B and Fig. 1C an isometric wview and a front view of a

sub-component of a laser package

Fig. 2A to 2C an isometric wview, an explosive view, and
a front view of a laser package according

to some aspects of the invention,

Fig. 3 a front view of a further embodiment of a
laser package according to some aspects of

the invention,

Fig. 4 an isometric view of a further embodiment
of a laser package according to some as-

pects of the invention, and

Fig. 5 steps of a method for manufacturing a laser
package according to some aspects of the

invention.

Detailed description

The present disclosure will now be described more fully here-
inafter with reference to the accompanying drawings, in which
exemplary embodiments of the disclosure are shown. The disclo-
sure may, however, be embodied in many different forms and
should not be construed as limited to the embodiments set forth
herein; rather, these embodiments are provided for thoroughness
and completeness. Like reference characters refer to like ele-
ments throughout the description. The drawings are not neces-

sarily to scale and certain features may be exaggerated in order
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the present disclosure.

Fig. 1A shows a laser package comprising four laser diodes 2
each arranged on a submount 3 and in each of whose beam path an
optical element 4 is arranged. The four submounts 3 as well as
the four optical elements 4 are arranged on a base substrate 5
serving as the baseplate of the laser package. The p- or the n-
side of the laser diodes is each arranged on a submount 3 and
is electrically as well as thermally connected with the same
whereas the other opposing p- or n-side is each electrically
connected by means of wire bonds 6 to the neighbouring submount
3 or the base substrate 5. The optical elements 4 are each
configured, to deflect the light emitted by the laser diodes 2

in particular by 90° and are in particular formed as prisms.

The laser package further comprises a transient-voltage-sup-
pression (TVS) diode 7 arranged on the base substrate 5. The
TVS diode is thereby in particular configured to protect the
electronics of the laser package from voltage spikes induced on
connected wires. The laser diodes 2 as well as the submounts 3
and optical elements 4 are further surrounded by a frame 8 which
is arranged on the base substrate 5. On the frame 8, a not shown
transparent cover can be arranged, housing the laser diodes 2
as well as the submounts 3 and optical elements 4 and protecting

them from external influences.

With the design shown in Fig. 1A it is difficult, in particular
when using high power laser diodes, to provide a good heat
dissipation for the heat generated by the laser diodes 2 during
operation. On the one hand a proper heat dissipation is only
possible via one of the two contact surfaces of the laser diodes
2 namely the one facing the submount 3, and on the other hand

the many different materials and especially the many different
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thermal interfaces between the laser diode 2 and the base sub-
strate 5 make it difficult to achieve a good heat dissipation

of the laser package.

Fig. 1B and 1C show an isometric view and a front view of a sub-
component of the laser package of Fig. 1A. The sub-component
comprises a submount 3 and a laser diode 2 arranged on the
submount 3 respectively on a metallization layer 9 on the sub-
mount 3. The laser diode 2 is configured to emit light L in form
of a 1light cone through a laser facet arranged on a front surface
of the laser diode 2 in a horizontal direction H. The beam
profile of the light cone emitted by the laser diode is as shown
in the two figures non-rotationally symmetric with an oval or
elliptic cross section having a fast axis ¥X; and a slow axis X
perpendicular to the fast axis X;. The fast axis X; is thereby
oriented in the vertical direction V, whereas the slow axis is
oriented in lateral direction Y and thus perpendicular to the

horizontal direction H and the vertical direction V.

With increasing horizontal distance from the laser diode 2 light
cone emitted by the laser diode diverges faster along the fast
axis X; of the light cone L than along the slow axis X; of the
light cone, thus the fast axis X; increases faster compared to
the slow axis X; with increasing horizontal distance from the
laser diode 2. The height of the submount thus in particular
serves, to prevent the light cone being clipped within a defined
horizontal distance from the laser diode 2 by impinging on the
base substrate 5. A way to prevent clipping is hence to increase
the height of the sub-mount 3 and to arrange an optical element
4 on the base substrate 5 within the defined horizontal distance
from the laser diode 2 to deflect the light emitted by the laser
diode before it is clipped by the base substrate 5. However, in
some application it is desired, to reduce the overall height of
the laser package while still providing the same technical prop-

erties.
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To overcome the aforementioned problems of the bad heat dissi-
pation and the risk of beam clipping when reducing the height
of the laser package, the inventor proposes an enhanced laser

package 1 as for example shown in Fig. 2A to 2C.

The laser package 1 according to Fig. 2A to 2C dispenses in
contrast to the laser package of Fig. 1A the submount but ar-
ranges the laser diode 2 “floating” between a first and a second
thermally and electrically conductive component 10, 11 on a
first and a second contact layer 12, 13 respectively on a top
surface 5a of a base plate 5. Floating in this case means that
the laser diode 2 is arranged distant from the top surface 5a
of the base plate 5 not being in direct contact with it. The
laser diode 2 is thereby compared to the laser diode of Fig.
12, 1B and 1C rotated by 90° such that their electrical contacts
are no longer arranged on the two surfaces opposite in the
vertical direction V but on the two surfaces opposite in the
lateral direction Y. The beam profile of the light cone emitted
by the laser diode 2 is thus as shown in the figures non-
rotationally symmetric with an oval or elliptic cross section
having a fast axis ¥X; and a slow axis X, perpendicular to the
fast axis Xi, where the fast axis X; is oriented in the lateral
direction Y and the slow axis is oriented in vertical direction
V. The light cone emitted by the laser diode 2 diverges thus
slower in the vertical direction V compared to the light cone
emitted by the laser diode of Fig. 1A to 1C so that the effect
of beam clipping is less critical. The vertical distance of the
laser diode 2 to the top surface 5a of the base plate 5 can be
adjusted by means of the thickness of the two components 10, 11
as well as by the vertical position of the laser diode 2 between
the two components 10, 11. Depending on the application, the
height of the laser package can thus be adjusted while still
reducing the effect of beam clipping.

The two thermally and electrically conductive components 10, 11

in addition serve as two heat sinks, each electrically as well
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as thermally connected to a side surface of the laser diode 2.
The two components 10, 11 are for better heat dissipation of
the heat generated within the laser diode 2 during operation
connected to the side surfaces of the laser diode 2 along es-
sentially the whole horizontal length of the laser diode 2. Only
a small portion of the side surfaces protrudes the two compo-
nents 10, 11, in particular such that a laser facet 14 arranged
on or in a front surface of the laser diode 2 protrudes front
surfaces of the two components 10, 11 in the horizontal direc-

tion H.

The two components 10, 11 are in particular made of copper, to
on the one hand serve as a good electrical contact for the laser
diode 2 and on the other hand serve as good thermal conductive
heat sinks. The heat transported away from the laser diode 2
via the two components 10, 11 can spread into the two components
10, 11 and from there spread into the two contact layers 12, 13
on which the two components 10, 11 are arranged respectively.
From there the dissipated heat can be transported to the sub-

strate and then out of the laser package.

The interconnect between the laser diode 2 and the two compo-
nents 10, 11 (not shown) as well as the interconnect between
the two components 10, 11 and the first and a second contact
layer 12, 13 respectively (not shown) can each be formed by
means of a sintering paste, a bonding material, an electrically
conductive adhesive, or a connecting material comprising con-

ductive nanowires.

Fig. 3 shows a front view of a further embodiment of a laser
package 1. The laser package 1 is compared to the laser package
of Fig. 2A to 2C expanded by one more laser diode 2, a third
thermally and electrically conductive component 15 and a third
contact layer 16. The additional laser diode 2 is arranged
floating between the second component 11 and the third component

15 and the third component 15 is arranged on the third contact
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layer 16 on the top surface ba of the base plate 5. The laser
diodes are in particular electrically connected in series but
can also be connected in parallel or separate from each other.
However, the three components 10, 11, 15 serve in any case as
heat sinks for the laser diodes 2 to transport the heat gener-
ated in the laser diodes 2 during operation out of the laser
package 1. The laser package as shown in Fig. 3 can be expanded
further in the same way as described by for example 1, 2, 3, 4
or more laser diodes, thermally and electrically conductive

components as well as contact layers.

Fig. 4 shows an isometric view of a further embodiment of a
laser package 1. The laser package 1 is compared to the laser
package of Fig. 2A to 2C expanded by an optical element 4. The
optical element 4 is arranged on the top surface 5a of the base
plate 5 in the beam path of the laser diode 2 and is configured
to deflect the light emitted by the laser diode 2 in particular
by 90°. For example, the optical element 4 is formed by a prism.
With the design shown in Fig. 4 it is possible to reduce the
overall height of the laser package 1 compared to the laser
package shown in Fig. 1A while still providing a laser package
with 90° beam deflection. It is also possible to move the
optical element 4 close to the laser diode 2 up to that point,
where the light cone emitted by the laser diode 2 and deflected
by the optical element 4 gets clipped by the laser diode 2
itself or the first and the second thermally and electrically
conductive component 10, 11 after being deflected.

Fig. 5 shows steps of a method for manufacturing a laser package
according to some aspects of the invention. In a first step S1
a baseplate with a first contact layer and a second contact
layer arranged on a top surface of the baseplate is provided.
In a following step S2 a first laser diode is attached between
a first and a second thermally and electrically conductive com-
ponent, such that a first side surface of the laser diode is
electrically connected to a first side surface of the first

component, a second side surface of the laser diode, opposite
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side surface of the second component, and a front surface of
the laser diode protrudes front surfaces of the components. The
first component and the second component with the first laser
diode between the first and the second component is then in a
step S3 arranged on the first and second contact layer such that
the first component is arranged on the first contact layer and
the second component is arranged on the second contact layer.
The laser diode attached between the first and second component
is thereby in particular configured to emit laser radiation
through a laser facete arranged on the front surface with a beam
profile which is non-rotationally symmetric having a fast axis
and a slow axis perpendicular to the fast axis, the fast axis
being oriented in parallel to the top surface of the baseplate
and the slow axis being oriented perpendicular to the top sur-

face of the baseplate.
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CLATIMS

A laser package (1) comprising:

a baseplate (5) with a first contact layer (12) and a
second contact layer (13) arranged on a top surface (ba)
of the baseplate (5);

a first laser diode (2), 1in particular high power
laser diode, arranged between a first and a second ther-
mally and electrically conductive component (10, 11), the
first component (10) being arranged on the first contact
layer (12) and the second component (11) being arranged
on the second contact layer (13), wherein the first laser
diode (2) is configured to emit laser radiation (L)
through a laser facete (14) arranged on a front surface
of the laser diode (2), the front surface protruding
front surfaces of the components (10,11); and

an optical element (4) arranged within the beam path
of the laser radiation (L) emitted by the laser diode
(2)7
wherein the laser radiation (L) has a beam profile which
ig non-rotationally symmetric having a fast axis (¥;) and
a slow axis (Xz) perpendicular to the fast axis (Xi), the
fast axis (¥Xi) being oriented in parallel to the top
surface (5a) of the baseplate (5) and the slow axis (X3)
being oriented perpendicular to the top surface (5a) of
the baseplate (5); and
wherein the optical element (4) is configured to deflect
the laser radiation (L) emitted by the laser diode (2),
and wherein the optical element (4) is formed in partic-

ular by a prism.
The laser package according to claim 1, wherein the laser

facete (14) is arranged closer to the first component

(10) than to the second component (11).

RECTIFIED SHEET (RULE 91) ISA/EP



WO 2023/089059 PCT/EP2022/082331

10

15

20

25

30

19

The laser package according to any one of the preceding
claims, wherein the laser diode (2) is arranged between
the first and the second component (10, 11) with a pre-
defined wvertical spacing to the baseplate (5) such that
the laser radiation (L) emitted by the laser diode (2)
does not impinge on the baseplate (5) within a predefined
horizontal distance from the front surface of the laser

diode (2).

The laser package according to any one of the preceding
claims, wherein the first and the second component (10,
11) each comprise a thickness greater than a width of the

laser diode (2).

The laser package according to any one of the preceding
claims, wherein the first and the second component (10,
11) each have a high thermal conductivity, in particular

a thermal conductivity greater than 350W/mK.

The laser package according to any one of the preceding
claims, wherein a first side surface of the laser diode
(2) is electrically connected to a first side surface of
the first component (10) and a second side surface of the
laser diode (2), opposite the first side surface, 1is
electrically connected to a first side surface of the
second component (11), wherein the electrical connection
is each formed by means of a sintering paste, a bonding
material, an electrically conductive adhesive, or a con-

necting material comprising conductive nanowires.

The laser package according to any one of the preceding
claims, further comprising a second laser diode (2),
wherein the second laser diode is arranged between the

second and a third thermally and electrically conductive
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component (11, 15), the third component (15) being ar-
ranged on a third contact layer (16) being arranged on

the top surface (ba) of the baseplate (5).

The laser package according to any one of the preceding
claims, further comprising contact vias through the
baseplate (5) to provide electrical terminals on a bottom
surface opposite the top surface (5a) of the baseplate

(5).

The laser package according to any one of the preceding
claims, wherein the baseplate (5) comprises an electri-
cally insulating material, and/or is in particular formed

by a printed circuit board.

A method for manufacturing a laser package (1) comprising
the steps:

Providing a baseplate (5) with a first contact layer
(12) and a second contact layer (13) arranged on a top
surface (5a) of the baseplate (5);

Attaching a first laser diode (2), in particular high
power laser diode, between a first and a second thermally
and electrically conductive component (10, 11), such that
a first side surface of the laser diode (2) i1s electri-
cally connected to a first side surface of the first
component (10), a second side surface of the laser diode
(2), opposite the first side surface, is electrically
connected to a first side surface of the second component
(11), and a front surface of the laser diode (2) protrudes
front surfaces of the components (10, 11);

Arranging the first component (10) and the second
component (11) with the first laser diode (2) between the
first and the second component (10, 11) on the first and
second contact layer (12, 13) such that the first compo-

nent (10) is arranged on the first contact layer (12) and
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the second component (11) is arranged on the second con-
tact layer (13);
wherein the laser diode (2) is configured to emit laser
radiation (L) through a laser facete (14) with a beam
profile which is non-rotationally symmetric having a fast
axis (¥Xi) and a slow axis (Xz) perpendicular to the fast
axis (¥Xi1), the fast axis (Xi1) being oriented in parallel
to the top surface (5a) of the baseplate (5) and the slow
axis (Xz) being oriented perpendicular to the top surface
(5a) of the baseplate (5); and

Arranging an optical element (4), in particular an
optical element configured to deflect the laser radiation
(L) emitted by the laser diode (2), within the beam path
of the laser radiation (L) emitted by the laser diode
(2).

The method according to claim 10, wherein the step of
attaching the first laser diode (2) comprises compression
bonding, sintering, gluing or soldering the first laser
diode (2) between the first and the second component (10,

11).

The method according to claim 10 or 11, wherein the step
of arranging the first component (10) and the second
component (11) with the first laser diode (2) between the
first and the second component (10, 11) on the first and
second contact layer (12, 13) comprises & compression

bonding, sintering, gluing or soldering.

The method according to any one of claims 10 to 12,
further comprising a step of attaching a second laser
diode (2) between the second component (11) and a ther-
mally and electrically conductive third component (15)
such that a first side surface of the second laser diode
(2) 1s electrically connected to a second side surface

of the second component (11), opposite the first side
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surface, a second side surface of the second laser diode
(2), opposite the first side surface, is electrically
connected to a first side surface of the third component
(15), and a front surface of the second laser diode (2)
5 protrudes front surfaces of the second and third compo-
nent (11, 15), wherein the step of attaching the second

laser diode is performed after the step of attaching the

first laser diode.
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